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PREFACE

TIns IS the thrrd annual report (servmg also as the twelfth quarterly report) of the Tadla
Resources Management Project (TRM) The report IS m partIal fulfillment of Chemomcs'
contract No 608-0213-C-4002 With USAID The TRM Project team herem evaluates
progress In achlevmg revtsed 1996 work plan performance mdlcators and targets as approved
by USAID III Apnl 1996 It also proVIdes a basIS for evaluatIOn of Project progress agamst
antIcIpated results as set forth m the above contract and formally modIfied m June of 1995

The project tracked all planned actIVIues as outhned m the 1996 work plan m tenns of
achIevement and level of effort. Annex A proVides objectIve trees for actIVIbes by perfonnance
mdlcator Annex B summanzes by component the percent achtevement for each aCtIVity
Table 2 (m sectlOn AS) summanzes total, expended, and unused level ofeffort by major
categones to date Annex C presents a lIst of techmcal asSIstance actIvtties to date, whIle
Annex D presents a lIst of m-country trammg courses held dunng the year
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SECTION I
OVERVIEW OF THE PROJECT

A. Background.

The Tadla Resources Management (TRM) Project IS a USAID funded 4 5 year. $10 6
mtlhon dollar project, WIth 410ng-tetm expatnate techmcal asSIstants and 124 person months
of short term technIcal asSIStance to be expended from December 1993 to PACD, September
1998 The project goallS to promote the long-tenn compentIveness and envIronmental
sustamabIhty of Moroccan lITlgated agnculture The project purpose IS to mcrease the
effiCIency, economIC yIeld and envIronmental sustamabIhty of lffigatlOn resources management
and use In the Tadla lITlgatlOn penmeter

The project contract dIVIdes actIVItIes IOto five components

• Component 1 Improved irngation system management. Greater effiCIency,
fleXIbility, rehability and tnnehness of trnganon system water dehvery to Tadla
trnganon penmeter farmers, usmg a comprehensIve rrnganon system management
model

• Component 2 Improved on-farm water management. Enhanced farm-level
management of penmeter resources and farmer partlcIpatlOn In the management of the
Imgauon system, through the adopnon of demonstrated and dIssemInated water
savmg and producnve technolOgies

• Component 3. Sustainable environmental management. Long-term preservanon
of the Tadla penmeter system and enVlfonment by addressmg Issues such as
waterloggmg, and water and SOll qUalIty degradatIOn, through unproved ground
water and dramage management, sou and water quahty management, Improved agro
chemIcal management and use, and agro-mdustnal pollutIOn prevention

• Component 4 Pnvate ~ctor strengthening Remforcement of pnvate sector
partIclpatIon In the Tadla economy through strengthemng fanner orgamzanons and
lmkages WIth agncultural supphers and buyers and through a program to enhance the
role of women m the purSUIt of agncultural as well as other bUSIness enterpnses In the
Tadla penmeter

• Component 5. Improved Moroccan ITngatIon resources management polley.
Support for InStItutIOnal. procedural and pohcy development of ORMVAT and the
large-scale Imganon sector through appropnate analyses and dIalogue enhanced by
regIOnal workshops whIch dIssemmate mformanon to a nanonal ORMYAlGOM
constltuency

1



B Expected Results under a Re-engmeered OnentatJon of the ProJect.

In December, 1995, USAIDlMorocco lllltIated re-engmeenng of their mission
program As a partner 10 thIS process the Project agreed to subsume the above five
components under five measurable perfonnance mdicators to support EnvIronment and
Natural Resources (ENR) StrategIc ObjectIve No 2, "Improved water resources management
m the agnculture, urban and mdustnal sectors" With thiS "managmg for measurable results"
onentatIOn, the Project now focuses acttvltIes and resources on achtevmg the followmg

mcreased volume of water saved through Improved canal conveyance efficiency
and through Improved on-fann water management

2 reduced pollutIon for a more sustamable enVIronment through reduced amount
of nItrate potentIally leached iDto the groundwater

3 mcreased percentage of farmers adoptmg mtegrated pest management
pracoces

4 mcreased number of fanners ill viable water users asSOCiatIons for the
management and mamtenance of the tmgatIOn network.

5 dIffuSIOn of technologies to other lITlgated penmeters

6 progress In natIOnal water poltcy and mstituttonal refonn

The revlSed 1996 Annual Work Plan acoV1tles respond to these new onentattons
SectIon ill, WIth supportIng tables and text proVldes by perfonnance mdIcator, an estunate of
progress toward achlevrng specIfied Impact targets compared to that planned

2
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SECTIONll
BRIEF REVIEW OF PROJECT ACTIVITIES

The followmg descnbes by performance mdicator a bnef SynOpSIS of core work plan
actIvItIes for 1996 and the sIgmficant contnbutton by the subcontractor partners The 25
dIScrete aCt!VIUes represent a contmuum of 3 years of Project effort to achieve Its goals and
objectIves as depIcted m the objectIve trees, Ftgures 1 through 5 Annex A These objecttve
trees, one for each performance mdlcator. reflect actIVlues already accomphshed and those
antlclpated over tIme In the context of the new performance evaluatIon framework

A Current ACtlVIUes

1 Increased volume of water savings

1a Improved canal conveyance efficiency

• Develop a CompreheDSlve Geographic Information System (GIS) conduct GIS
apphcatlons trammg, dlgltahze pliot project area, prepare selected maps, prepare for
dIgltahzatIOn of penmeter base maps through servIce of an outsIde vendor, mcorporate
basIC data to support rrngatIon applIcatIons and the momtonng of the enVIronment m
the penmeter, purchase and mstall second workstatIon and LAN, tram core GIS team
m GIS UNIX systems admiIDstratlOn

• Develop a hydrolOgiC analysIS of water supply test hydrologIC model developed lD

1995, modIficatIon of hydrologIC model by expert to address needed changes
IdentIfied, development of documentatIon, use model m lITIgatIOn planmng

• Develop an agro-meteorologJcal network mstall and cahbrate 3 agromet stanons,
manual data collectIOn, develop of prototype weather reports, InItIal trammg of
ORMVAT staff m data collectlon

• Install flow measurement deVICes pursue PIT certtficatIOn of Imported radIOS and
other telemetnc eqUIpment and obtammg PTf authonzed radIO frequency for canal
flow measurement and agro-meteorologIcal telemetrIc network

• Develop a hydraulic SImulation model collect engmeenng blue pnnts other of
phYSICal charactenstlcs of the canal system essential to the modelmg effort, select
software package, develop model

• Develop an improved method for ungabon schedulmg develop a computer
program for ORMYAT unganon plannmg and scbeduhng

• Develop a computer program for" ater ordenng &. delivery develop computer
program of water ordenng and dehvery forms used by ORMVAT

3



•

•

•

•

•

•

•

•

•

•

1b Improved On-Farm Water use efficIency

On-farm pIlot demonstrations extend level basIn and other water saVIng
technologIes to new farm SIteS. collect and analyze data from level basIn ImgatIon
demonstrauons contact pnvate sector eqUIpment supplIers for mvestment and
operatmg cost estunates for land shapIng and levelmg eqUipment. InItIate moves
toward pnvate sector supply of eqUIpment. supphes and servIce::. for level basIn
technology

Conduct a second on-farm monitoring and evaluatIOn suney desIgn survey.
collect and analyze field data of 150 farms for second survey to momtor project
progress and evaluate lITlpact

FIeld days, demonstrations and farmer VISIts organIze and conduct farmer field
days. orgamze InstrucUonal VISIts to level basIn demonstratIOns proVIde techmcal
mformatlOn to mterested farmers IndIVIdually and In groups

2 Reduction lD the amount of pollution lD Tadla

EstablIsh an mtegrated groundwater, soIl and water quality rnomtormg network
ContInue to collect data from the network, mtegrate data Into the GIS, analyze the
data. prepare and dlstnbute related GIS analytIcal maps of nItrate pollutIOn

Develop a mtrogen fertilIzer applIcation program assess farmer femhzer practIces'
contnbutIon to groundwater mtrate contammauon. develop an Integrated plant nutnent
(on-farm) demonstratIOns program that will contnbute to redUCIng mtrogen leached
Into the Tadla groundwater

EstablIsh computenzed groundwater model rnstall U S GeologIcal Survey's
MODFLOW groundwater model and adapt It to the Tadla penmeter

3 EstablIsh Integrated Pest Management (IPM) practIces ID Tadla

Develop IPM PIlot Program lD Tadla Inluate the second phase of an IPM pilot
effort for CItruS and papnka (mora), two of the hIghest users of pestICIdes In the Tadla

lrutlate IPM Workmg Group and Strengthen National Lmkages orgamze an
IPM workmg group and estabbsh lmkages WIth the Nauonal IPM program

4 Increase Farmer PartIcipation in Water Users AssociatIons

Water AllocatIon PIlot Program support the new pdot program for water allocatlOn
and plannmg through water users asSOCIations

ActIOn Plan for WUA Strengthemng develop a plan of actlOn for strengthenmg
water users aSSOCIatIons m Tadla

4
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5. DIssemination of technology to other ORMVAs

• Distribute sews develop manual for use Wlth Replogle broad crested werrs,
construct and dlstnbute sets of weirs to ORMVAT and other ORMVAs for measunng
flows In secondary and tertIary ImgatlOn canals

• Nabonal Semmar on Project Progress present progress update on unproved
trngatlon management m the Tadla at Nanonal, MIDlStry of Agnculture sponsored
semmar for all mne ORMYAs m Doukala (EI Jadlda)

6 National Pohcy Reform Matnx

• Dialogue on Water Pncmg Pohcy a contmumg process of exchange, use studies
and action plans as vehIcle for nusmg the debate on water pncmg ISSUes

• Plan for WUA Empowerment. techmcal assIStance to prepare actIOn plan for WUA
development mc1udmg outlIne of nanonal pobCles and legislation to address

• InvItatlonal Water Policy and Irrigation Management Tour sponsor an
mVltatlOnal tour mCaltforma and Anzona for the Drrector of ORMYAT and selected
other leaders rnfluencmg natIOnal water pohcy and management of water resources

• Enhance the EffiCIency of Irngation AuthontIes techmcal assIStance to hnk
nanonal pohcy of ORMVA fe-engIneenng to TRM pliot aCtlVlty wah ORMYAT

• Intersectoral Water Management Study. provide techmcal assIStance to-assess the
legal and InstitutIonal framework of the Moroccan water law of 1995 for the MmlStry
of AgncuIture

7 USAID Washmgton Project ReVIew orgamze and conc!uct field tour and
TRM project reVIew for Deputy DIrector Near East and ASIa Bureau and USAID Morocco
mission DIrector

-
8 Mid-term Evaluation partICIpate In the Project's mId-term evaluation

9. Formal Traming Courses plan and tmplement m collaboratIon WIth
Uruverslty of Caltforma, DaVIS

5



8 Subcontractor ActIVItIes

Annex B provIdes a chronologJcal hstmg of short tenn techmcal asSIstance actIvitIes
conducted dunng 1996 to wluch Chemomcs and Its partners, RMI AGRIDEC, and NCBA
contnbuted Table 2a Secnon IV proVIdes m detaIl the subcontractor performance In
provIdIng level of effort for the overall proJect. Of the 27 person months of level of effort
proVIded In 1996, RMI proVIded 16 pm (593%), AGRIDEC proVlded 6 pm (226%), NCBA
proVIded (44 %) and Chemorucs 3 7 (13 7%) toward completIng 15 separate core aCtIVItIes

In addItIOn, the UmversIty of Cahforrna. DavIS fielded 11 mstructors and 2 translators
to conduct 8 formal trammg courses at ORMYAT for 86 engmeers techmcIans extenSIOn
agents and farmers, from the Tadla peruneter and from 6 other penmeters of Morocco ThlS
represents 46 person months of short teffil trammg for 1996 (See Annex Dfor detaIls )
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SECTION ill
PERFORMANCE

This sectIOn proVIdes by petfonnance mdlcator. an estImate of progress toward
achlevmg speclfied Impact targets. mcludmg supportmg analysIs of tntennedIate results wluch
will lead to achlevmg the antIcIpated outcomes It IS Important once agaIn to emphasIze that
the actIVItIes mitIated by the project durmg the last three years. WIll contnbute to achtevmg the
deSIred results. once all the new management systems are operatIonal and bemg used by
ORMVAT

A Indicator # 1 Volume of water savings in the target areas

As mdicated ill Table 1 1, the targeted levels of water sa\mgs m the Tadla penmeter
will be achIeved by the combmed unprovement of canal conveyance effiCIency and of
unproved effiCIency of apphcatlon of rrngatlon water on the farm The contnbutlon of
management tools deSIgned to Improve performance of the Imganon system aWaIt completIon
of mstallanon and traInmg of ORMVAT staff Project efforts are comphmented by a PAGI IT
and ORMYAT funded canal mamtenance and rebablhtanon program

Ai Improved canal conveyance efficiency

The follOWIng tools WIll enhance ORMYATs capaCIty to Improve the management of
the canal system for lDlproved canal conveyance effiCIency The Project depends on qualIfied
and dedIcated ORMVAT personnel for the development, InstallatIon, trammg and operanon
phases of these tools for them to successfully contrIbute to Improved system management

Ala. GIS development.

The GIS system IS a computer system that manages the spatIal data m dIgItal form
Smce most of the models and systems that the project IS developmg to lITlprove the water
resources management In Tadla are dependent on geographIc locanons, the GIS WIll serve an
unportant planmng and management tool through Its capaCIty for mtegratlOn of data, data
analySIS and presentanon of results The project IS developmg thIS tool through day to day
ORMYAT personnel illvolvement Two ORMVAT staff work full tIme WIth the GIS program
and four others support It m the apphcanon deSign and data mtegranon Upon conclUSIOn of
the project, a fully operanonal GIS WIth htghly traIned personnel will be transferred to
ORMVAT for subsequent operatIons. mamtenance, and expanSlOn

The mtermedlate results to date lllclude the follOWIng

• a fully operanonal GIS UNIX based system conSIstIng of two 'Work stanons two
digitalIzmg tables. a color pnnter, and a color plotter connected by a server, operanng
WIth ArcInfo GIS software, and used daIly by ORMVAT staff

• 6 ORMVAT staff traIned through 6 m-country short courses and on the job trammg m
GIS UNIX Systems management, Arclnfo software and GIS apphcanons
development

7



• Design and entry of fann boundanes, blocs, Imgatlon canals and fann crop data for the
pIlot area CDA 536 representmg about 5% of the Imgated area of the Tadla
penmeter

• Ground water mtrate content, sallmty, and elevatIon morutonng data mtegrated mto
GIS, with related penodlc maps reproduced by ORMVAT staff

• Chemomcs' GIS support urnt In Wasmngton contracted WIth a specIalIzed servIce to
digitalIze the \\ hole penmeter, mcludmg fann blocks, rrngauon and dnunage systems
and create base maps to speed up the process of mtegratmg apphcatlOns and system
models mto GIS

Alb Agro-meteorologIcal automatIc weather stations

The project procured, 10stalled and calIbrated 3 automatic weather statIons (powered
by solar panels) dunng the first quarter of 1996 Data IS currently downloaded from an
automatic data logger to a laptop computer every two weeks ORMVAT engmeers are usmg
the data to determme crop water requrrements and other mformatlon useful m planrung water
dehvenes SIX months worth of data on ramfall, temperature, hUlmdlty and evapo
transprratlon rates have been recorded Wlth accompanymg graphs In prototype mformatlon
bulleuns wluch Will serve ORMVAT for trnproved Imgatlon system management for the three
hydraultc subdIvISIOns of the Tadla penmeter Installatlon of a radIO telemetnc system for the
penmeter WIll transform the three weather statlons for real tlrne automated telemetnc transfer
to ORMYAT central SpecIalIzed trammg for the operatlOn and mamtenance of the agro-met
stations aWaIts the mstallatlon of the radiO telemetnc network to be completed m the first
quarter of 1997

Ale. Flow data canal morutonng statIons

The project deSIgned a network of 11 automated flow measurement statIOns whIch WIll
transrrut real tlme data of water flows from selected sites 10 the Bem AImr and Bem Moussa
tmganon systems (Replogle, Report # 12) The automated water flow momtonng network
will help ORMVAT trnprove the canal conveyance effiCiency by tlmely controllmg the flow
that goes Into the system and what spIlls out over the end ORMYAT WIth PAGI n funds,
completed the constructlon of phySIcal works for these SItes Chemomcs completed the
procurement of eqUIpment 10 1996 Installation of electrOnIC measurement deVlces and data
recorders WIll be completed early m 1997

8
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TABLE 1 1 BASELINE AND PERFORMANCES FOR TRM PROJECT ACTIVITY

9

Source TRM reports

DefinitlonlUnrt Volume of water savings In millions of cubIC meters

30 70

1998 1999
Target

10

1997

5
6

1996

o
2

1995

o
o

1994
Baseline

Planned
Actual

Water savIngs will come In particular from Improved system level management
and Improved on-farm water savings In the Imgated penmeters
(espeCIally at Tadla)

In Tadla, the actual water savings for 1995 &1996 are denved from the current
ORMVAT estimates of canal conveyance effiCiency (79% &82%, respecttvely) under
the assumption that the project related actlVltles contnbuted 20 % of overall
ORMVATwater savings In 1996
The project real-time measurements of water flow Will be fully operational
at the end of 1997 At that time, the project will carry out systematic measures
of system Inflow and outflow at strategically selected locations of the canal In order
to provide ORMVAT WIth Improved means of estimating canal effiCIency and
Improving their total management of the system
Figures are for annual water savings, not cumulative

St Objective # 2 Improved Water Resources Management
In the Agricultural, Urban &Industrial sectors

Comments

Indicator # 1 Volume ofwater savmgs in target areas

CritIcal assumptions
- Continued effort by ORMVAT to reduce canal leakage
-Improved system-level management tools adopted by ORMVAT
- Contract for land leveling established With the pnvate sector
- Line of credit available for the purchase of land levehn9-equipment
-lITIgation Water pricing reviewed

Basehne & target
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AId Radio telemetric relay system

A radIo telemetnc relay system, desIgned m 1995 for the eleven flow data canal system
momtonng POInts and the three automatIc weather statlOns IS essentIal to provIde real bme
data transmISSIon to the hydraubc subdIvISIons and to ORMVAT central for Improved
management of the Imganon system The move to radlO telemetry was due to the lack of
rehable telephone servIce from the remote pomts of the penmeter In September of 1996, 15
months after lilltIatmg the formal request, the project finally obtamed the necessary radIO
certJ.ficatIon and frequency from the MlillStry of PlT and proceeded to finalIze the
procurement of eqUIpment CompletIOn of the system IncludIng the electromc eqUIpment
mstallatlOD and trammg IS scheduled for early 1997

AIe A computer program for Irrigation plannmg and schedulmg

Andy Draper, short-term consultant completed the development of an Improved
computenzed method for ImgatIOn schedulmg (Draper, Report # 46) Computer program
development took 28 person months of effort, begInnIng In July, 1996, and two trIpS to
complete the work Draper also proVIded m hIS fmal report an unproved descnptIon of the
tmgatIon system and a summary of the present water schedulmg system as a background to
the model The model IS operanonal and ready for use by the hydraulIc subdIVISIOns

AIf A computer program for automatIon of water ordenng

NIcholas LombardI, short term consultant, developed a menu dnven computer
program WIth dBase IV to automate the MY1, MV2 forms wInch are used by the hydrauhc
subdIVISIOns to record and transmIt fann level water requests to the subdIVISIOn for
subsequent allocatIOns to the secondary canals based on those demands (LombardI, Report
#47) These forms are currently are filled by hand requmng an enormous amount of
personnel orne, WhICh could be used more productively In other system management aCbVItles
The consultant also developed a means of msemng weekly farm water consumptIOn figures
IDto the databases used for IDVOlce processIng The program IS bemg tested by ORMVAT
engmeers Computer program development 3 3 person months and two trIpS, begmmng In

July, 1996

A19 A computer hydraulIc simulatIOn model of the canal system UC DavIS
Professor Ementus, Joe DeVnes proVIded 12 person months to InItIate the development of a
hydrauhc SImulatIOn model of the canal systems m the Tadla penmeter When completed, the
model WIll proVIde ORMYAT engmeers the capaCIty to SImulate alternatIve operatIng
scenanos for mcreased effiCIency m system management and responSIveness The Imgatlon
EngIneer IS supervIsmg the complex data collectlon process and ratlOnahzatlOn of eXIStIng
engmeenng blue pnnts essentIal to the modelmg effort DeVnes WIll return to complete the
model m early 1997

AIh ExtensIOn of Portable WeIr Technology Portable broad crested wetrs
deSigned by John Replogle for the Project III 1995 are provldmg a means for ORMVAT to
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venfy and control water bemg dehvered by the Imgatton system to the fann level The
rrngatton engmeer and the farm management SpecialISt developed an operaung manual. wluch
has been used to help tram engmeers m the use of the weirs Project tramed engmeers from
the Office of Imgatlon Technology have proVided asSIstance m the penmeter-wlde tr3111mg
effort The technology has been extended to ORMVAs of Doukala and Haous at therr
request. the Project supplymg each ORMVAT one complete set of the portable welfS

A2. Improved on-farm water use efficiency

A2a Laser le\'eled basm pilot demonstrations

The project has extended thIS water savmg technology from an InItIal 3 research
stanon plots m 1995 to 20 hectares on 15 fanns dunng 1996 The laser leveled basms have
confIrmed early estlmates of the benefIts to be denved from the combmed technologIes.
mcludmg umformlty of water dIstnbutIOn. leadmg to more effiCIent rrngatlon. less percolaTIon
loss. hIgher crop yIelds, and ImgatlOn labor saVIngs Data collected from the demonstratIons
show more than 20% of Imgatlon water IS saved by usmg level basm techmques as compared
to the tradITIOnal system of t1Robtatl most commonly used 10 the area

As compared to the 20.000 hectares (20 percent of arable Imgated land) constdered
appropnate for level basm lffiganon, the area-WIde tmpact to date IS small but not IDSlgmficant
for thIS stage of the technology transfer process gIven the followmg mtermedlate results

• Project traIned ORMYAT team do laser levelmg, plannmg of basm deSIgn, conductlng
the level basIn demonstratIOns and mOnItonng and data collectIon for followup
tmprovement of system deSIgn, trammg offarmers to manage the level basm
technology, conductIng field days for extensIOn of the technology

• Farm level demonstrauons field days and trammg. have contnbuted to an Increased
awareness of the value of the technology Farmer demand has already outstnpped the
capacIty of the BTIffRM team to prOVIde the levehng servIces on a larger than
demonstranon basIS, due to the 11lmted SIze of the eqUIpment and the number of
ORMYAT personnel attached to thts effort. The Project rented a tractor from the
local John Deere vendor 10 Casablanca to use WIth the laser levelmg eqUIpment to
accelerate the process of land levelIng requlfed to help meet the challenge of mcreased
demand The rented eqUIpment prOVIdes the servtces more cheaply than the ongmally
planned procurement of a tractor

• Farmers and pnvate entrepreneurs m the Haous regIOn are mvestIgatIng usmg the
technology m the Haous as well and have the fmanClal means to purchase theIr own
eqUIpment

• Level basm demonstranons have covered a substantlal array of commonly grown and
hIgh value crops, 10cludmg sugar beets, wheat. field com. sweet com, whIte edIble
beans and a number of alternatIve tIllage and land preparatIon methods

11



• a data base of Tadla level basm perfonnance m collaboratIOn WIth the US Water
ConselVaoon Laboratory m Phoemx for on-gomg evaluatlon results ThIs mfonnaoon
will selVe to help the process of technology transfer m progress

StrategIc mdicators for thIs actIvIty are achIevable proVIdmg the PrOject and
ORMVAT place more accent for the remammg LOP on

• remforcement of an extensIOn program focused on level basm technology through
mvolvement of an mcreased number of fanners usmg level basms. proVIdmg extenslOn
mfonnanon on the subject. mcreasmg number of field days and fanner VISIts and the
trarnmg of a core extensiOn cadre for tillS mtensIfied effon.

• mvolvement of the pm ate sector m development and supply of laser land levelmg
servtces wluch will mclude land preparatIon for level basm 1ITlgaoon

A2b Other Improved IrngatJon Techmques

ORMVAT's program on farm-level water savmg technologIes mcludes promotlOn of
mlcro-lITIgatton technologIes as a pnonty The World Bank provIded tmpetus for the
estabhshment of mlCrO-lITIgauon throughout Morocco as part of the PAGI II program The
Project. as part of therr program to promote water savmgs technologIes used short term
assIstance to assess eXIstmg 1I1Icro-rrngatton technology m the Tadla and the need for Its
expanslOn throughout the penmeter (TRM Report # 36) WhIle mlcro-1ITlgaoon IS bemg used
m the Tadla by large scale fruIt farmers, the study concluded that the PrOject should stIck WIth
the level basm technology as a pnonty, because of the well estabhshed surface lITIgatIOn
potentIal, and because of the hIgh cost and advanced management requtrements of ffilcro
trrIgatton eqUIpment and technology, wmch would not be readIly acceSSIble to the average
farmer

Farmers on their own have developed fleXIble pIpe rrngatIon to enhance thelr use of
groundwater pumpmg which supplements the gravIty fed ImgatIOn The Project will use an
unproved adaptaoon of fleXIble pIpe lmgauon m conjunctIon With therr level basm
demonstratIOns as well as for Improved long furrow ImgatIOn to proVIde an expanded array of
relatIvely low cost alternatives aVaIlable to fanners

A2e. Second on-farm momtoring and evaluatIOn survey

The Long-tenn M&E and Farm Management speCialIsts m cooperatIOn With
ORMVAT/SEDA staff deSIgned an on-farm survey to morutor progress towards acmevmg
results as measured by the five performance mdIcators Data analySIS offield mtervIews camed
out by 3 ORMVAT staff was completed m December 1996 With the help of a short term
consultant The resultmg report (Mossedaq. Report # 49) IS provIdmg a better understandmg
of farm level fertIhzer and pestICIde use and practIces Imgauon technolOgIes. paI1lCIpatlOn 10

water users groups etc The analySIS confinns excess use of nItrogen feruhzers and pesucldes
and levels of use by major crop The sUlVey prOVIdes a useful frame\\ork for annually
measunng Impact on farmer behaVIor for the remammg hfe of the project
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B IndIcator # 2 Amount of Water PollutIOn in Target Areas (the Tadla Penmeter)

TRM dIagnostIc studIes have shown that a number of factors mfluence water qualIty 10
the Tadla, both for potable water and for ImgatlOn purposes These 10clude mtrates,
accumulated salts and pestIcIdes As a part of the re-engmeenng for measurable results to
whIch the Project IS partner in USAID's enVlTonment program, the decIsIOn was made to focus
on actions for the rema.mmg LOP, winch would mfluence rutrates and pestICIdes entenng the
ground water PestiCIde Issues WIll be dIScussed under 1Odlcator # 3 below The Project has
IdentIfied both pomt pollutIOn from sugar factones and village sewerage and non-pomt
pollutIOn from mcreased use of rutrogen fertilizers for mtenslfied agncultural production on
lITlgated land Planned attempts m 1996 by the project to address sugar factory effluent
problems have not been successful It IS outsIde the pUrvIew of the project to address urban
waste Issues, even though GIS analyses have tentatlvely demonstrated a posluve correlauon
between the locanon of nItrate "hot spots" and that of urban centers and sugar factones ill the
Tadla The Project has opted to address the problem of nItrates at the fann level through a
program of mtegrated plant nutnent management (IPNM) lDluated m November and dIScussed
below Due to the newness of the program, Table 12 shows no unpact m 1996 However, the
Project antiCIpates reducmg the estunated 35kglha of excess actIve mgredlent rutrogen apphed
by 25 % through the IPNM program by 1999

IntermedIate results reahzed m 1996 whIch contnbute to tlus goal mclude the
follOWIng

81 Develop an Improved mtrogen fertIlIzer management program

The hIgh levels of rntrate m the groundwater of the Tadla penmeter have been
attnbuted In part to heavy and untImely apphcatIon of mtrogen femltzer for crop productIOn
In November 1996, two project short term fertIhzer consultants, after a detatled mvestIgatIon
of the problem, developed an Improved fertilIzer program to reduce the amount of rutrate
potentIally leached mto the groundwater (Pansh & Moughh, Report # 43) The objectIve of
the program IS to develop a senes of best management practIces that Improve farmers returns
while reducmg the danger of groundwater pollution Wlth mtrates An mtegrated
demonstration and extenslOn approach to lffiprovmg fanners praCtICes now has 24 farmers
partIclpatlng Other elements of the program mclude redraftmg extenSIon leaflets to reflect
reahstIc yIeld goals and ferohzer recommendatIons whtch mclude type to be used, quantIty,
placement and tnnmg SOll testIng to determme plant nutrIent needs also contnbutes to
ratIonal fertIlIzer use
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TABLE 1 2 BASELINE AND PERFORMANCES FOR TRM PROJECT ACTIVITY

St Objective # 2 Improved Water Resources Management In the Agriculture sectors

Source TRM reports

Indicator # 2 Amount of water pollution In target areas
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1999

Target

25%

1998

Reduced by

1997

10% 15 %0%
0%

1996
Baseline

35 kg Iha

19951994

14

Planned
Actual

Baseline & target

Cntical assumptIons
- On-farm water application effiCiency Improved
- Integrated plant nutnent management practlces adopted and
Implemented by ORMVAT extension staff

Comments The amount of mtrate leached Into the ground water IS closely hnked to the
amount of nitrogen respect to crop needs VVhen nitrogen application exceeds
reqUirements the potential Nitrogen loss goes rapidly Therfore excess of
nitrogen applied (beyond the crop needs) IS a proxy indicator for the amount of
mtrates leached Into the groundwater
RedUCing the amount of nitrogen excess (beyond crop needs) Will eventually
result In substantial reduction In the amount of mtrate pollution In ground water
The focus IS on wheat and sugar beet because (I) they occupy together more
than 50 % of the area In the perimeter (40 % of wheat and 12 % of sugar beet)
and (II) they are among the crops that the farmers are over-fertilizing

Definition/Unit Reduction In the amount of nitrate potentially leached Into the
groundwater (excess nitrogen used) In the Imgated penmeters
(especially at Tadla) measured tn parts per millions (kg of excess Unit
of mtrogen fha) for targeted crops
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82 Water quality momtoring network

ORMVAT Environment Office contmues to morutor the water and soIl quality from
the network establIshed with Project asSIstance In 1995 WIth data collected on groundwater
mtrate levels the Project GIS center has produced analytlcal maps of different concentratIOns
of rntrate The data showed that more than 20 % of the tested v..ells have high nItrate
concentratlons However, hIgh vanatIOn 10 nttrate concentrattons were observed from one
penod to another WithOut any ranonal explanatton The project recogmzes the trnportance to
ORMYAT of contmumg thIS groundwater quality momtonng and will try to help resolve the
data qualIty Issues 10 1997

83 Establish a computenzed groundwater model

The TRM project mstalled MODFLOW, a groundwater model, 10 ORMVAT 10 early
1996 With 35 person months of tecbmcal asSIStance, and the full tlme of an ORMVAT to
work along SIde the consultant 10 the development of the model ThIS extended effort was
reqUIred to calIbrate the model for steady state condItIons The consultant left the project WIth
the understandmg that the ORMYAT engmeer would conttnue the cahbratton process In hts
final report, the consultant proposed an addItIonal 3 months of effort to contInue the
development of the model to expand Its capaClty to slIDulate "tranSIent" condInons, work
whIch he had never done htmself Apparently the ORMYAT "tramed" engmeer has had
dIfficulty to further calIbrate the model for successful operatIon and needs further techrncal
aSSIstance for that purpose

C IndIcator #3 Farmers Adoptmg Integrated Pest Management (lPM)

IPM regrettably was not a part of the ongmal TRM project deSIgn and contract It IS
one of the useful and Important results of the reengmeenng process WhICh took. place 10 late
1995 Because of the lateness In 1DltIatmg IPM, the Project confmed the acnvlty 10 the Tadla
to a lIImted acnon, fann-Ievel program wlnch has the most pOSSIbility of acceptance by
farmers, while maxmuzmg the Impact on pestiCIde reduetton dunng the remammg hfe of the
project USAID has requested that the TRM mclude results from the Souss Massa regIOn for
reportmg purposes, smce they conSIder the Tadla program as hnked to and an mtegral part of
the NatIOnal Program wIDch they support As illustrated 10 Table 1 3, performance IS measured
as the number of farmers pracncmg mtegrated pest management for CItruS, mora (papnka) and
tomatoes, WIth sugar beets to be added 10 1997 Actual results m the Tadla are hffilted for the
first year due to the newness of the program However, mtermedlate results descnbed below
are mdlcanve of the potennal of the program and Its sustamabllIty beyond the hfe of the
prolect
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TABLE 1 3b BASELINE AND PERFORMANCES FOR TRM PROJECT ACTIVITY

16

Source TRM reports

Definltlon/Unlt Measured as number of farmers adoptIng IPM
practices for targeted crops In Imgated penmeter

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Improved Environmental Technologies

Baseline & target

1994 1995 1996 1997 1998 1999
Baseline

0 Target
Planned 10 40 100 300 600
Actual 8 41

Program Outcome No 2 2

Cratlcal assumptions
- Adequate coordll1atlon between the MInistry of Agnculture Departments

In the region (ORMVAs DPA,INRA, IAV Hassan II) In the development
IPM practices

- Adequate IPM extension program adopted

Comments The MRT project will help Increase adoption of IPM practices In the
Imgated penmeters of Morocco, starting with Tadla & Souss Massa
Even though IPM methods could be developed for all crops grown In these
penmeters, It was necessary to choose a few crops to focus on consldenng
the time and effort In changIng pesticides management practices
The citrus and papnka In Tadla and Tomato and citrus In the Souss Massa were
chosen for the follOWing reasons
(a) They are of major economIc Importance In these penmeters
(b) the amount of pestJcK:les used on these crops IS high
(c) reSidue levels must be respected for the exportation of these crops
(d) severallPM mOnltonng tools are available for the major pests

Other crops could be added when research on certain pests of these
crops are well advanced

Indicator # 3 Number of farmers adoptmg Integrated Pest Management
(IPM) practices
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Cl. Pilot Program for Citrus and Paprika.

In June 1996, Dr Helene Chiasson of McGIll UmversIty and short tenn IPM
consultant, helped IIDtIate a llmrted IPM program m Tad1a (Report No 37), WIth tnals focused
on pest management for CItruS and papnka The first IS a tradltlOnal crop, the other a recent
htgh value crop, for both of WhICh applIcatton of masSIve doses of pesttcides have been the
nonn Both crops are 1lllportant exports as well As part of the program, ORMVAT plant
protecnon coordmator and a techmClan momtored specIalIzed traps and recorded counts on a
weekly basIS to proVlde gUIdance to the fanners when threshold levels of msect mfestatton had
been reached for lumted apphcatton of pestIcIdes The Project M&E speciahst supefV1sed data
collectton and processmg Assessment of results, October, 1996 (Report No 45) confirmed
that partICIpatIng farmers had mdeed sIgmficantly reduced therr applIcanon of pestICIdes on
these two crops Therr enthUSIasm remforced the Importance of an expanded program, whIch
has been planned for 1997 and beyond The expanded program WIll mclude IPM for sugar
beets

C2 Lmkage WIth the Integrated Plant Protection Program.

In November the Project engaged Dr Abdelhaq Hanafi Professor Umversity IAV
Hassan IT, Agadrr Branch, to help the project evaluate the results of the first year and asSIst
Dr Chtasson and the TRM team to plan for 1997 and beyond Dr Hanafi will contInue as an
actlVe member of the !PM WorkIng Group (See below) to prOVIde penodiC asSIstance for the
trammg of extensIon agents and farmers, development of extenslOn matenals, and WIth
supeTV1S10n and evaluatIon of the Tadla IPM program HIs partICIpanOn should help assure
the necessary hnkages to proVIde sustamabthty of the program beyond the lIfe of the project

C3 Establlshmg an IPM Core WorkIng Group and Nemork

In November 1996, a core workmg group representmg ORMYAT, the TRM Project,
INRA. the regIOnal Department of Agnculture, Plant ProtectIon DIVISIon and the Tadla Young
Farmers AsSOCIatIon (AJAT) !!let fonnally for the first ttme to establIsh objectIves and a plan
of actIon to develop an IPM network of farmer partICIpants 10 the Tadla Duong two
subsequent meetmgs the group selected parncipant fanners for and developed the method of
operatIon for a momtonng network COnslstIng of 22 fanns Wlth 830 hectares of CItruS The
group also selected 15 extensIOn agents who WIll collaborate With the farmers to do the IPM
morutonng and data collectIon It IS anttclpated that an addttIonall2 to 15 farmers will
partICIpate m the program for mora startIng m MarchlApnl, 1997

C4 IPM Traming.

Integrated pest management related trammg mcluded provIdmg expenence to
engmeers extenSIOn agents and fanners m InstallatIOn and use of msect traps and of regular
and systematIc observatIon of pest presence, numbers and degree of mfestatIOn The
Umverslty of Cahfoffila DaVIS prOVIded two IPM related fonnal short courses dunng 1996
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D Indicator #4 Number of farmers In VIable Water Users ASSOCIatIOns (WUAs)

Over the last three years, aRMYAT has already pracuced a program of gradual
mvolvement of WUAs m partlclpauon m water resource management As Table 14 mdlcates,
the performance as measured by the number of farmers who are members of an assoclauon
mvolved In the management and mamtenance of the Tadla penmeter has Increased from an
mltta1204 m one WUA m 1994 to the present 1847 fanner members m SIX WUAs

D1 Design for the Implementation of WUA m the Tadla imgatlon perImeter

In June, 1996, Robert Freitas, organIZatIOns and water users assOCiatIon speciahst,
designed a plan of actlOn for the ImplementatIon of Water Users AssociatIOns mthe Tadla
penmeter (Report # 41) The plan proVIded detaIled steps to be taken by ORMVAT to
respond to the nanonal trends toward market hberalIzanon and mcreased WUA mvolvement m
lITlgatton system operanons and mamtenance The consultant recommended a phased
approach culmmaung 1D the creatlon of 48 WUA covenng all of the Tadla penmeter to be
formed In 5 years A methodology for creatmg and tratnmg the WUA was outlmed and
responsIblhnes for both WUA and ORMVATwere proposed The Issue of mamtenance
responslbIhnes IS dependent on rehabllttatlon works to be carned out before transfer to the
WUA The consultant underlmed the need to address the ISSue ofWUA fmancmg and
recommended a hIgh level summIt be convened among Ag mIDlStry, USAID, and World Bank
offiCIals to address the need to reformulate polICIes related to fmancmg of WUA

D2 InVitational Water Polley and IrngatlOn Management Tour

A group of five delegates, mcludmg the ORMVAT dIrector and Mtmstry of
Agnculture offietals, toured locanons m central and southern Caltforma and northern MeXICO
to address, among other subjects, water user assoclanons The OffiCIalS were lffipressed WIth
the farmer elected management structure and the close cooperauon developed between the
assoCIJtIons and gO\,emment agenCIes m Cahforma The DIrector of ORMVAT attested to
the rnfluence the tour bad on lus own VIews of the Importance of WUA development He
followed thIS up With a agency WIde camp3.1gn to mcrease WUA mvolvement ill lTI1gauon
system management

D3 ORMVAT Program to Increase Numbers of Farmers In WUAs

ORMVAT has mtensIfied Its efforts to develop water user assoclanons durmg 1996
After establIshmg a pIlot project (CDA 536) water user assOCIatIon WIth the pnmary
responslbIhty of managmg a quota system of water allocatlon. a campaIgn of mformatlOn and
trammg was IDltlated to develop five more assoclatlons m 1996 The plan should add
addltlOnal assoclanons each year untll complete coverage of the Tadla penmeter
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TABLE 1 4 BASELINE AND PERFORMANCES FOR TRM PROJECT ACTIVITY

Critical assumptions
- Commitment of the GOM to solve financial autonomy Issues
- Commitment of ORMVAT to strengthen Water Users ASSOCiations In Tadla
& to adopt project recommendatIons

Baseline & target

1994 1995 1996 1997 1998 1999
Baseline

200 Target
Planned 200 1000 3000 6000 10000
Actual 200 607 1847

Program Outcome No 2 3 Broadened Public Partlclpatlon for Environmental Action

Number of farmers In vlabre water user ASSOCIations

19

The GOM IS actively working to transfer water management responsibilities
from the ORMAVs to local water users associations USAID IS promoting
thIS approach at the Tadla penmeter and IS working towards replication In

the other eight Imgated perimeters
The performance Indicator reported here IS the number of farmers who
are members of an assoclatton Involved In the Tadla system management
and maintenance (planmng & scheduling)
The process of havmg farmers effectively managing water resources
at the local level IS a long one and WIll take several years to complete

TRM reports

Measured as number of farmers In viable water users aSSOCiations
participating In the management of the water dlstnbution systems In
the Tadla penmeter

Source

OefimuonJUmt

Indicator # 4

Comments
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E Imbcator #5 DtssemmatlOn of Technology to Other Irrigated Penmeters

IndIcator # 5, Table 1 5 IS defined as the number of dIscrete technologIes developed
by the TRM aCtIVIty Implemented In other penmeters

As a pIlot project. the TRM WIll dlssemmate the resul~ obtaIned from project actIvItIes
to the other regiOns In Morocco, thereby fostenng Improvements 10 water management and
enVIronment protectIOn on a much larger scale Thus far one technology, the portable broad
crested ("Replogle") weIr bnefly descnbed In SectIOn ill A above has been adopted by
ORMYAs of Haouz and Doukala Four other ORMVAs expressed mterest 10 the weIrs As
reported earlIer these versatile weIrs, locally constructed and easy to use provIde for
unpro\ed management of rrngatIon water to and wlt.h1n the farm for unproved water savIngs
Other mtennedlate results contnbutIng to thIS mdIcator mclude

El National Workshop on IrrigatIOn System Management

TRM PrOject Momtonng and Evaluanon SpeclahSt and the ImgatIon Engmeer, by
mVItatIOn contnbuted to a natIonal workshop and mId-tenn reVIew of results from PAGI II
studIes conducted for the 8 other ORMYAs, October 28, 1996 TRM's Momtonng and
EvaluatIon SpecIaltst presented the state of advancement of the project Followmg the
presentatIon, Dr AIt Kadl, DIrector of AGR, MImstry of Agnculture, commended the TRM
Project for the results already m eVIdence and pomted to them as an example for the other
ORMYAs and technIcal asSIstance to follow Other partICIpants also showed enthUSIasm for
the technologIes already bemg developed In the Tadla by the Project

E2 U C DaVIS Technical Short Courses in the Tadla

Vnn ersIty of CalIforma, DaVIS Instructors prOVIded eIght techmcal short courses m the
Tadla to partlClpants from ORMVAT, 6 other ORMVAs the MAMVA, and farmers from the
Tadla reglOn The array of courses mcluded

• groundwater modehng
• canal modehng
• GISIArcInfo apphcatIOns
• safe use of pestICIdes
• small scale post harvest technologIes (deSIgned for women of rural households)
• IPM theory and practIces

The short courses follow a trammg plan based on a trammg needs assessment
conducted by a trammg speCIalIst from the UmversIty and orgamzed WIth the Duector of
ORMVAT and hIS trammg staff m the last quarter of 1995 A total of 86 persons partIcIpated
m the courses, representmg 42 person months of trammg In 1996 Under the U C DaVIS
subcontract WIth Chemomcs, an addItIonal 3 modules WIll be conducted m 1997 A number of
the Instructors have prOVIded to ORMVAT valuable on-the-job trammg as a fonow-up to
these courses
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Cntlcal assumptions
- Commitment of the GOM to nomInate partiCipants for training
and field days (workshops seminars ) In Tadla
- Commitment of the GOM to financial support of the new technologies

Baseline & target

1994 1995 1996 1997 1998 1999
Baseline

0 Target
Planned 1 2 3 5
Actual 1

Program Outcome No 2 3 Broadened Public Partlclpat/on for Environmental Act/on

Dlssemmatlon of technology to other irrigated perimeters

Defined as the number of discrete technologies developed by the TRM
activity Implemented In other penmeters

TRM reports

This indicator will measure the number of discrete technologies
developed by the project In the Tadla penmeter and adopted by
one or more ORMVAs In other regions of Morocco

Indicator # 5

Definition/Unit

Source

Comments
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F Indicator #6 Policy Reform Matnx

The Project contnbutes to natIonal and regional polley dIalogue and refonn In the
folloWIng aspects

• encouragmg progressIve water pncmg pohcles
• decentrahzmg water management authontles
• empowenng water user assocIatIons
• enhancmg effiCIency of regIOnal tmgatton authonnes

To track substantIve progress In these areas of pohey refonn, the USAID S02 actIVIty
team has developed the polley refonn matnx, Table 16 below A \\<eIghted scale provIdes a
basIS for an Index of progress through the year 2001

The follOWIng 1996 acnVlttes have contnbuted to pohcy refonn

Fl Dialogue on water pncmg pobcy

While there have been no formal studIes dIrected to the questIOn of water pncmg
pohcy m the Tadla, the project has actIvely JOIned the dIalogue WIth ORMVAT over the
unportance of an mcrease m water pncmg ORMVAT partlCIpates at the nattonalleve1 on the
MmIstry's commIttee on Imgatton water pncmg, mvolvIng both an In depth study of
appropnate pncmg mechanISms and levels and executmg a program of progressIve water
pncmg mcreases, meant to bnng demand In Ime WIth supply

F2 Invitational Water Policy and Irngation Management Tour

As mentIOned above, the In" ltatIOnal tour pro\lded the DIrector of ORMVAT and
leaders from the MmIstry of Agnculture to Interact WIth NatIOnal Callforma State and Loeal
Water DIstnct leaders on a vanety of polley related issues mcJudmg pncmg polIcy optlOns for
the empo\\<erment and management of water (tmgatIOn) dIstncts, enVIronmental poltey and
regulatIOn assocIated WIth rrnganon and problems assOCIated WIth the confucung Interests
mvolved m watershed management -

F3 Techmcal ASSIstance to Enhance the EffiCIency of IrngatJOn AuthontIes

As a natIOnal pohcy, the GOM IS worla.ng to mcrease the effiCIency of 1TI1gauon
authontIes through the reductIOn ill state SubSIdIes, dOWnSIZIng, and mcreasmg then
autonomy The GOM has selected ORMVAT, because of theIr past outstandmg
perfonnanee, as the first ORMVA of the nme reglOnal1f11gatton authonnes to reorganIze
towards a finanCIally autonomous publIc utIlIty proVIdmg servIces to the peruneter Increased
partICIpatIOn of WUAs In rrnganon management IS an mtegral part of the mtended
reorgamzatlOn ORMYAT has used selected elements of FreItas' plan m prepanng theIr
proposed reorgamzanonal plan presented m late 1996 to the MImstry of Agnculture and the
World Bank In addItIOn, ORMVAT has requested TRM to proVIde techmcal asSIStance to
help WIth the reengmeenng process dunng 1997
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Table 1 6. S02 Policy Reform Matrix-Results 1995 - 2001

Year

Reform Definition 1995 1996 1991 1998 1999 2000 2001

Encourage Encourage progressive water pnClng poliCIes to Planned 10 20 40 40 70 100

progressIVe water bong demand Into balance With supply A pnCln
pnClng poliCies structure for lrngatlon water reflecting actual cos Actual 10

IS adopted on a progressive baSIS with
Increases scheduled on a regular baSIS over the
next several years Techmcal assistance to
MAMVAJORMVAT through the TRM project Will
encourage the Implementation of such poliCIes
In the Tadla penmeter

Decentralization of Technical assistance Will be developed by TRM Planned 10 20 30 40 70 100
water management and WRS project to develop Implementing
authontles decrees for the devolution ofwater managemen Actual 10

authonlity to Watershed AgenCies, as called for
the Water Law In Tadla TRM wdl prOVide
assIstance to MAMVA to help reach agreement
With MTP regardIng the clear allocation of roles
and responsibilities of the Watershed Agency
and ORMVAT for those water sector functIons
that both parties may claim

-

Water Users The TRM actIVity will assIst ORMVAT to take st Planned 10 20 30 40 60 70 100
ASSOCIatIon necessary to support the progressIVe transfer of
empowerment responsIbilities to the WUAs ThiS Will be Actual 10 20

accomplished through the proVlslon of technical
assistance to 1) assist ORMVAT and WUAs wit
organtzatlonallssues.-and related training
2) assist In reviewing legislative and
administrative Issues concerning financial
autonomy of the WUAs, and 3) move towards
WUA member partiCIpatIOn of the ORMVAT Boa -
of Directors

ORMVAs Enhance the effiCIency of Imgatlon authorities Planned 10 20 40 70 100
effiCIency (ORMVAs) through reduction In state SubSidies
enhancement downSIZing and mcreaslng their autonomy TR Actual

project wtll assist ORMVAT to undertake a
re-engmeenng process that Will permit them to
effectively respond to the on-gom9 liberalization
program of the Imgated 8gnculture sector In

Morocco ThiS process Will help all ORMVAs to
be come fully autonomous and consequently to
be able to generate (through water fees) enoug
funds to support their personnel and to finance
the on-going rehabilitation program of the
lrngated penmeters Through the re-engmeenn
process, ORMVAs Will have to Increase
dependance on WUAs for maintenance and
water dlstnbulton

I
I
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Progress IS rated as followmg

Identification phase
Formulation
Validation
Adoption
Enforcement
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F4 Inter-sectorial water management study In Morocco

Followmg a request from the Moroccan MInistry of Agnculture, the project short-tenn
cIvIl engmeer and legal expert, Dr R de Jong, revIewed the eXlstmg leglslanon m the water
sector of Morocco and the tmphcatIon of the 1995 Water Law on the MAMVA through Its
vanous eXIstIng ORMVAs (Report # 42) Accordmg to thIS new Water Law, the MInIStry of
PublIc Work (MTP) through Its newly created Basm Agency CAB) wIll undertake a wIde range
of water management funcoons on the basIS of dratnage basms Overlap, mterference, and
confltct between the eXlstmg ORMVAs and the newly created AB mIght anse m the future
The consultant concludes that

• MAMVA should be mvolved m draftmg SUbSIdIary decrees to the Water Law and
pursue amendments of the eXlsong ones to rectIfy the Issues he raIsed

• JunsdICtlOn and scope of actIvItIes of the newly created watershed agency should be
clearly defmed m collaboratIon WIth all the mmlstrles Involved m the use of the water

G Other IntermedIate Results

G1 ReVIew of Project IDdIcators and Targets.

In December 1995, at USAID's request, the USAID/ENR and Chemorucs TRM
project team revIewed TRM project petformance mdIcators and determmed modIficatIons
needed to make them truly measurable WIth achIevable and reahsnc targets These targets
have prOVIded the focus for thIs years actIVItIes Dunng 1996, thIS performance mdlcator
reVIew has continued penodlcally WIth USAID's StrategIc ObjectIve (S02)Team

G2 USAID Washmgton TRM Project ReVIew

AsSIStant Deputy Director for ASIa and the Near East, Terrance Brown VISIted the
TRM Project \'I1th USAID DIrector MIchael Farbman and Project Officer M'Hamed Hanafi of
the Morocco MISSIon, November 6 and 7, 1996 The Project WIth ORMVAT organIzed a full
day of field VISIts to selected SItes In the Tadla where project actiVItIes are contnbutmg to
lffiproved performance of Imgatlon system management, farm level water savmgs, WUA
development, and the GIS laboratory A dmner WIth the DIrector of ORMVAT proVIded an
opportUnIty for frank exchange on an array of tOpICS related to the Project's cootnbutIon to the
ORMVAT overall program

G3 Project Mld-Term EvaluatIon

Carglll TechnIcal Sernces, (CTS) prOVIded two consultants under subcontract to
proVide gao outsIde, mdependent evaluatIOn of the TRM Project at Its three year mark The
month-long e\aluanon took place 10 October and November WIth a final draft released ill mId
January The chIef result of the evaluation as detennmed by USAID wIll be the extenSIOn of
the project for one year from the ongmal PACD, September 1998 to September 1999
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SECTION IV
ADMINISTRATIVE INFORMATION

A Level of Effort

The Level of Effort Chart Table 2A. summanzes total. expended and unused level of
effort by major category to date Table 2B summanzes the LOE by performance mdIcator
The tables do not mc1ude Chemomcs Home Office and Local adIl11IllStratlve support The
Project fielded 79 5 person months of techmcal asSIstance m 1996, mc1udmg 48 long term
expatnate and 31 5 person months of short term technIcal aSSIstance TIns bnngs the total
person months of short term level of effort to 79 9. or 644 percent of that anucIpated for the
LOP

ORMVAT contnbuted an esttmated 226 person months of LOE m 1996 The
ORMYAT contnbutIOn Illustrates the contInued commItment to the PrOject
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TABLE2A
PROJECT LEVEL OF EFFORT SUMMARY (Annual report 1996)

1 CONTRACT LEVEL OF EFFORT SUMMARY (PROJECT)

Budaete<l con ra ell uno sec I'M em8101

Contractor Year V••r Vear3 Toul
1 Z 3 A 5 Total 1 2 Qrt1 QrtZ Qrt3 QrtA Total to data PM %

I Long term Expat.
Chief of Party Chemonlcs 12 12 12 12 6 54 120 120 30 30 30 30 120 360 180 33%
Img Engineer Chemonlcs 12 12 12 12 0 48 120 120 30 30 30 30 120 360 120 25%
Farm Mgt Spec Chemonlcs 10 12 12 12 2 48 100 120 30 30 30 30 120 340 140 29%
M & E Spec Chemonlcs 12 12 12 12 0 48 120 120 30 30 30 30 120 360 120 25%
Admin Officer Chemonlcs 12 3 0 0 0 15 120 30 150 00 0%

LT Subtotal 58 51 48 48 8 213 580 510 120 120 120 120 480 1570 580 26%

II Short tenn
Expatriate Chemonlcs 6 3 2 1 1 13 81 15 1 8 12 30 126 004 3%

RMI 11 20 3 4 0 38 121 18 18 42 45 55 160 299 81 21%
Agndac 1 5 6 5 0 17 10 18 06 06 14 31 57 85 85 50%
NCBA 1 2 3 0 0 6 1 1 00 05 07 07 Ie 30 30 50%

[Subtotal 19 30 14 10 1 74 223 51 24 71 86 105 266 640 2{)0 21%

Local Chemonlcs 11 4 5 5 1 26 86 32 18 14 32 150 110 42%
Agndec 1 9 4 3 0 17 26 00 07 10 17 .. 3 127 75"-
scer 0 7 0 0 0 7 66 00 66 04 6%
Sublolal 12 20 9 8 1 50 178 32 18 07 24 "9 259 241 48%

ST Subtotal 31 50 23 18 2 124 ..01 83 24 U 73 1211 315 7DD .... 1 30%

2 ORMVAT LEVEL OF EFFORT SUMMARY

sctIe<lUIe<l In workDlan u.... usea 'M
ORMVATLOE Year VHr VHr3 Totel
(In P/Ml 1 Z 3 .. 5 Total 1 2 Qrt1 Qrt2 Qrt3 Qrt4 Total o date

I Engineer level 553 1210 2090 410 1500 500 505 465 430 1900 20410

2 Technician level 615 670 2470 330 700 250 280 290 290 1110 1260

TOTAL 1188 1880 4560 740 2200 750 785 755 720 3010 51150

- - - - - --MK P IORPT\ANRFP9fi1TAAI F?A WBt - - - - - - - - - - - - - -
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TABLE2B
IIfPOJECT LEVEL OF EFFORT (LOE) SYPERFORMANCEIHDlCATOR (ntItlI--'rtPM1fH)

THIRD ANNUAL WORKPLAN SCHEDULED LOE USED LOE N 1911
FIRST QUARTER SECOND QUARTI;R rtIllW QuARTER FOURTH QUARn:R RTAL

Performanc:e Indlcato" Plrfonnlnc:e lndlca~ Performance 'ndle.wr- Per1onn.lM:llndlclltor' Pertonnlnce lnaleltot" IPerTcmnanc:e 'nclleator'

LOEType 1a 1b 2 3 .. !I TOT 1a 1b 2 3 .. IS TOT 1. 1b 2 3 .. IS TOT 1a 1b 2 :\ 4 IS TOT ,. 1b 2 3 .. IS TOT 1a 1b 2 3 .. IS TOT
1-Long term

Conlul"nt
Irrigation Eng 58 10 23 oe 08 17 120 20 05 02 01 01 01 30 20 05 01 02 01 01 30 20 0 .. 03 01 01 01 30 23 02 02 01 01 01 30 eo ,. oe 0" 03 03 120

Monn & Eval 311 20 22 10 05 27 120 10 08 03 011 01 05 30 011 011 03 03 02 05 30 08 10 10 02 01 01 30 07 10 08 011 01 01 30 25 24 Ie 10 04 11 120

Farm Manag 08 66 09 11 09 17 120 05 20 02 01 01 01 30 03 20 01 03 02 01 30 03 20 02 01 02 02 30 01 24 02 01 01 01 30 11 60 05 05 05 04 120

Chief 01 Perty 10 05 14 12 HI 6 .. 120 oe 05 02 02 08 10 30 05 07 01 02 011 10 30 05 07 03 02 08 05 30 05 03 03 08 oe 08 30 Ie 18 06 De 18 25 120

LTTo'" 110 101 88 39 37 125 480 41 38 Oil Oil 08 17 120 37 40 06 10 10 17 120 34 41 18 08 12 011 120 38 39 13 15 09 011 120 112 117 33 25 30 43 480

2-5hort Term
Conlul"nt

Chemonles 18 18 00 18 18 08 0 .. 12 25 0" 30
RMI 80 20 80 35 195 09 09 18 29 13 42 35 08 02 45 .... 11 55 88 09 37 26 100
Agrldec 20 40 10 10 80 08 Oil 08 06 14 14 10 21 31 22 35 57
NCBA 20 20

I
011 05 07 07 07 07 12 07 ,.

ST Total 98 40 100 .. 5 30 313 09 15 2" 18 08 29 13 08 71 35 22 07 81l 52 10 21 15 105 82 21 51 13 12 280

To'" TRM 2011 141 168 8 .. 67 125 7113 50 51 011 09 08 17 144 55 41l 35 23 111 17 191 1111 .. , .. 0 Oil 11 011 IIlIl &I .. ll 34 30 09 08 225 174 1311 114 U "2 .. 3 7...
LOEll+21

ORMVATa""

Eng level 880 350 280 210 230 140 20110 200130 10 05 ell 80 800 150 120 40 110 ell 40 805 130 70 110 30 110 110 4Il5 130 70 eo 30 90 110 430 1110 300 170 1211 370 235 Ito0

Tech level 800 550 370 320 430 00 2470 100 80 10 30 30 250 40 100 30 60 40 10 280 "0 60 60 60 40 10 270 40 80 eo 60 "0 10 290 220 340 1110 1110 150 60 1110

To..IORMVAT 1880 900 650 530 660 140 4560 300210 20 05 125 90 750 190 220 70 1120 135 50 785 170 150 120 90 130 110 735 170 150 120 90 130 110 720 ~O no ~o 305 ~O 295 3010
LOE

Performlnee IndlCIIOf"'
1 lnaeaee volume 01 weter uvlng,

Ie ImproVlld ClItIA' conveyence elIIdency
lb ImproVlld on f.rm water u•• eIII(leney

2 Reduction In amount 01 nUllIte lea<:l1ed In lII8 groundWeter

MK P \QRPT1ANRtPg~\TA8LE_28 weI

3 IJICI$••ed pen::entege 01 Tadle lamle!I lIdopung IPM prectloal
4 Numb<tr 0' '8""""", In viable weter _ .,IOCl.Uonl
II Number 01 dlSOllt. IfJCtInologlea de\IIIloptd by TRM ectIvlty

Implemented In other ORMVAa



8 Fmanclal Summary

The folloWIng tables provIde an analysIs ofexpendItures 10 1996 compared to the
approved work plan budget, an analysIs of the current fmanclal posItIon ofmvolced
expenditures compared to the life ofproject budget An estImate of ORMVAT contnbutlOns
IS also mcluded

ExpendItures m 1996 represent 69 02 percent ofprojected expendItures largely due to
lower than antIcIpated for allowances (5894 %), other duect costs (61 11%), subcontracts
5894 % The trammg (252%) hne Item represents Chemomcs portIOn for MSc and U S
Short courses StIpends and Travel wluch has been tapped for mVltatlOnal travel and for cost
of partICipatIOn by other ORMYAs and MAMVA In the formal senes of short courses offered
by the U C DaVIS In Morocco

ExpendItures to date represent 60 04 percent of that budgeted In the contract
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Fourth Quarter Summary
October 1 to December 31,1996

Item InvolCeCl InvOleea Invoiced Estimate
October November December 4th Quarter

($) ($) ($) ($)

Salanes 36,072 31,553 33,153 100,778
Fnnge Benefits 13,041 10,210 12,094 35,345
Overhead 29,402 24,774 28,115 80,291
Travel & Transport 1,693 1.485 700 3,878
Allowances 2,212 2,162 11.750 16,125
Other Direct Costs 11,114 7,629 11,530 30,273
Equip, Vehicles, Frt 265 12,414 3,279 15,957
Training ... 0 1,753 1,673 3,426
Subcontracts 83,638 0 183,617 267,255

Subtotal Costs 177,437 91,980 283,912 553,329

G&A 7,097 3,679 11,356 22.133
Fixed Fee 15,040 7,796 24,064 46,900

Total All Costs 199,574 103,455 319,333 622,362
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** Chemonlcs portion for MSc and US Short Courses Stipends and Travel
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Analysis of Expendltunts Against Work Plan BUdget
J 1 t Dec b 311996anuarv 0 em er ,

Item InvolCeO Invoiced Invoiced Invoiced Total WOrk Plan Percent
Quarter 1 Quarter 2 Quarter 3 Quarter 4 InvOiced Budget Achll!Ved

($) ($) ($) 1996 1996 1996

Salanes 94814 92480 101448 100n8 389520 393020 9911%
Fnnge Benefits 41961 32803 34650 35345 144 759 154 859 9348%
Overhead 83449 74346 79424 80291 317510 345793 9182%
Travel & Transport 2930 15237 11697 3878 33742 47321 7130%
Allowances 12191 22572 15765 16125 66653 109065 6111%
Other Direct Costs 28086 42475 21609 30273 122443 264842 4623%
EqUIp Vehicles Frt. 18396 60088 36988 15957 131430 271500 4841%
Tramlng - 0 1162 (3728) 3426 860 34138 252%
Subcontracts 19095 142212 88 951 267255 517513 877 985 5894%

Subtotal Costs 300 922 483375 386 805 553329 1724431 2498525 6902%

G&A 8486 17012 15472 22133 63103 70458 8956%
FIXed Fee 25217 40781 32786 46900 145684 205519 7089%

Total All Costs 334625 541 168 435063 622362 1933218 2774508 6968%

I
I
I
I
I
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Analysis of Expenditures Against Contract Life of Project Budget
December 1,1993 to December 31, 1996

Item InvoIced Thru Estllnate Total BUdget Remalnaer Percent
Dec 31 1995 1996 Expenditures LOP LOP Remainder

($) ($) To Date ($) ($) (%)

Salanes 836371 389520 1225891 1759310 533419 3032%
Fnnge Benefits 298038 144 759 442797 638 750 195,953 3068%
Overhead 731,666 317,510 1049,176 1541572 492396 3194%
Travel &Transport 119492 33,742 153234 362,089 208,855 5768%
Allowances 200 549 66653 267202 505864 238 662 4718%
Other Direct Costs 327.106 122443 449549 939,165 489616 5213%
EqUip Vehicles Frt 592748 131430 724178 752222 28,044 373%
TraIning - 68 010 860 68870 349977 281107 8032%
Subcontracts 509632 517 513 1027145 2180472 1,153.327 5289%

Subtotal Costs 3683,612 1,724431 5408043 9,029421 3621,378 4011%

G&A 103,877 63103 166.981 255,441 88,460 3463%
FIXed Fee 308.679 145684 454 363 756.887 302,524 3997%

Total All Costs 4096,168 ',933218 6029,387 10.041749 4,012,362 3996%

- Chemonlcs portion for MSc and U S Short Courses StIpends and Travel
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Summary ORMVAT Contributions (ThIrd annual report, 1996)

Line Items Number Umt DHlUn Total (DH Total (US$)

I-Salaries

Director 1 PM 27000 27000 3000
Department Head 4 PM 15000 60000 6667
Ingtneer level 204 PM 9660 1970640 218960
TechniCian level 247 PM 6000 1482000 164667

11- Project office

Local 12 month 16000 192000 21333
Electtncrty 12 month 5000 60000 6667

11I- Travel expenses

In Country
Perdem 180 Day 54 9720 1080

Other expenses 110000 12222
(vehicuies. gas )

IV Equipment

laboratory analySIS
- quahte de I'eau 400 sample 1000 400000 44444
- quahte du sol 40 sample 1500 60000 6667
Tractor for laser EqUipt 1 Tractor 45000 45000 5000
Demonstration EqUipt 1 100000 100000 11111
Other eqUipt 50000 5556

GENERAL TOTAL 4566360 507373
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A~~EXA

PERFORMANCE INDICATOR OBJECTIVE TREES
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Figure 1a MRT objective tree related to the performance Indicator Increase water saVings
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SUl&talMble Environmental MlINICIeMent

Amount of Water Pollution In Target A.....

Reduction In amount 0' nitrate
leach.ct Into the ground water
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Figure 2 MRT objectIVe tree related to the performance Indicator
Reduction In amount of nitrate leached In the ground water



Figure 3 MRT objective tree related to the pertormllnC8 Indlc.tor
Inc.....ltd p-rcent-ae of fllrmers adopting IPM practice.
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Broadened Public Partlc:llMlUon

for Environmental AcUon
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Figure 4 MRT obJectlve tree related to the performance Indicator
Increased number of farmers In viable Water User's associations
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Flgur. 5 MRT objective tree related to the perform.nce Indicator Number 01'
discrete technologies developed by the proJlIOt Implemented In oth., ORMVA.

Broadened Publlo Participation
for Environmental Action

Dissemination of technology to
farmers In other ORMVAs

Number of discrete technologies
developed by TRM activity

adopted by farmers In other perimeter.

MRT project results disseminated
to other ORMVAs

I I
Training course. Annual evaluation quarter, annual,

at Tadla with Field days & .. workplannlng .. _hnleal proJec
participants from national seminar. workshops re~H1s

other ORMVAs

Training courses
at Tadl. with Field days & Annual evalu.tlon quarter, annual, Water mgt .. polio

participants from national semln.... .. workplanning .. technical proJ1lG1 InVitational travel
otherORMVAs workshops reports In USA

Field day on
now measure Annual evaluation

I .. workplannlng quarter, annual,
MAMVA/AGR workshops & technical pro)ec

Seminar about reports
project activities

Water mgt study Startup Worksho
tour In USA

1997

1996

1998

1995

1994

MRT Pro

ObJectlve

Performa
Indicator
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ANNEXB
PROJECT ACTIVITIES ACHIEVEMENT SUMMARY
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Table A11 • Project achievement summaI)' related to the perfonnance Indicator No 1
Increase volume of water savings In target areas

Annual repotl1996

Year;' ~

Activity YI YI Activities In 1996 "4 ~ ~, YI

1 2 IId'lIW 4 5
Jan Feb fAr '- J.bv »0 Jut /Auo SeD Ocl Nov Oec -

A Improved eanal conveyance efficlenc 01

f System DYgno$tk Study 1- [.,~

2 Hydrologic An.,. l
of Water Supply f:.i

1~

Model deveJopment I-

I----------------- . II-Use for waler supply lJIl4/ysIS CllllI. ..
UOdel refinemeI\l -- lCJC!%

4

3 Esabllsh GIS

DeSIgn GIS harware & sonw- I- I- ~,~
Procurement I- I- 11~

In$Illnlllic:ln & b&soc: training I- I- - i 100'10

-------...- ......- ........-- l<
I-ll1alfJ10111l& cIB1lIlIlto GIS ~Clrt

..
Courses In GIS

.. .. .. ~ 100" :-
(U C DavIs)

4 Ins"" Agro-meteorologlc.l
Monitoring sr.t1ons

Design agroc:frtnal stnons 1- 1~

Procurement I- ,100'l10

lnstallabcn & tratnln9 --- 8CJ"41

Data acqu,SIbon & use ----....----- Clrt 1- ..
~

5 Establish trow dar.
, !.

acqulslflOll $)'Stem

!=OeaIgn f1e syslem 1-
Pl:OQlremenl I- -
S,le cons!l\ldlOl'l --- lOO'J1.

-
Installaton & Iraln,ng - lC1'llot

-
Course ,n flow measurement

I-

(UC 0a1llS)

Data atqUISlbon & use 1---

6 Develop Hydraulic Model - b
;

Conceptual desogn
l.- ts 100'l10j

Model development --- 20%~..
lnslallabon & \raInIIlg - :1-

r

Use foe syslem managemerrt --~

- - ..
Course III hydraulic modeling 100%

(UC Oavls)

7 Develop mobile flow -
Monitoring System -
Procurement I- L-

DeSign &IIlstallabon --- It 100%

Use for omgabon~ ---- art. 1---
momlonng i
8 Computer Irrlgaflon

Schedulfng & planning
:;

DeSIgn & de-.eJopment ------- lOO'lii
use lor ung scheduling & plannong JI--~

MK P \QRPT'ANREP96\ANNEX_A WB1
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Yeai3
IJ % !YrActiVity Yr Yr ActivIties In 1996 Yr

1 2 achtev .. 5
Uan Feb Mar Atx Mav Jun Jul Aua SeD Oct Nov Dec

B Improved on-farm application efficiency

f Develop Farm Survey &
,

j~Typology

Farm survey & base~ne data
._.. ..

~ 100% ~
Fann Typology 1-- 100%

2d on-fann momt. & Eval survey - --. .............................. ....... f100% :;(Crop &waler applicatIOn aspects)
Yo

3d on-fann momt & Eval survey ..
(Crop &water appflC3l1on aspects)

2 On-Farm PIlot Demonst

1st set of level bassin demonsl I- fOO%Laser equipment procurement 1- 100%
<::

~""""'''''''''''''''''''''''''''''~''''''''11'''''''''''''
.

2d set of level basSin demonsl ,100% .
:!

3d set of level bassin demonst --- "'.i 1oo%~ '-
l'

Low pressure UTl9atlon - ,('I ~1'-assessment study -

Tralrung In low pressure
ImgatJon techna -

Course In on fann Irngatlon ..
techniques (U C DaVIS)

3 Farm FIeld days &
Study Tours

.&

FJeld days • .. .. ..
~ coni t .. ..

- ... ...
SludyTours .. - l';

" .. ..
F

I
I

Table A11a Project achievement summary related to the performance Indicator No 1 I
Increase volume of water savings In target areas

Annual Report 1996

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

MK P \QRPT\ANREP96\ANNEX_A WB1
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Table A1 2 Project achievement summary related to the perfonnance Indicator No 2
Reduction in amount of nitrate leached In the groundwater

Annual Report 1996

Year 3 'l I Yr
ActIVity Yr Yr ActMbes in 1996 % Yr

1 2 ~xtuev .. 5
!Jan Feb Mar Apr May Jun JuI Auo SeD OCt Nov De<:

1 EstablIsh ground water.
~
1

so,1 & water qualify
~

monrtonng networlc

DIagnostic
_.. 100%

Installation & tramrng
I....... 100°-'

. - --- - ...... ..... .... .:
~-

Data aCQUISition Integrallon
Cent ..

IOto GIS & analysIS

2 Develop appropnate nItrogen
~ferfJJlaer appllcatJon program

Develop an actIOn plan & --- ;'S 100%

extensIOn program
I:
~50%Field days & demonstrations

.-..

I

2d on-farm monrl & Eval survey
..... -- .................................... 100%

(Agro-chem1cal aspects)

3<1 on farm menlt & Eval survey
, ...

(Agro-chemlCal aspects) 1
3 Establish Agro-Industnel I

PolfutJon PrevenfJon Prag .
EnVIronmental Audit Program

-.
<

4 Establish Computeflzed
groundwater model

Oevelopement & InstallatIOn
...................... ~ 80%1

- - ~
Use for IRlproved groundwater mgt

.. ..
.. 100%1

Course 10 groundwater modeling
..

(U C DaVIs) I

MK P \QRPlIANREP96'ANNEX_A WB1



Table A1 3 Project achievement summary related to the performance Indicator No 3
Percent of farmers adoptmg Integrated pest management practices

Annual report 1996

Year 3 ~
~ r<rActivIty Yr Yr Acbvlbes In 1996 % Yr

1 2 achl8Y 4 5
Jan Feb Mar ArJr Mav Jun Jut Aug Sep Cd Nov Dec

1 Develop an appropriate
Integrated Pest Mangement ~ i
program

L:- 100% f
Develop an IPM actIon plan &

...... ~.... .......
extensIOn program

•

~ 1000,4!
Field days & demonstrations

... ... ... ... ...

Course In safe use of agro-chelmcals
~ ~ 100%

(U C DaVIS)

Course In IPM theory & practICeS - 100%

(UC DaVIS) j

2 Agro-chemlcal & IPM ~

momtonng & evaluation

I"**'"
-

Agro-chemlcal use dIagnostIC 10004

..
Agro-cllemlcal Monit. Network desJgn

1...- 100% '
~

2d on-farm monrt. & eval SUiVey
.- ........ .-.e+e ..................... i 1

OO%
(tPM aspects)

"

3d on-farm monlt &Eval survey
~

(IPM aspects)

MK P \QRPT'ANREP96\ANNEX_A WB1
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Table Ai 4 Project achievement summary related to the performance Indicator No 4
Number of farmers In viable water users associations

Annual report 1996

YearJ - lVfActivity Yr Yr ActivitIes In 1996 % Yr

1 2 achev 4 S
Jan Feb Mar Af)f May Jun Jut AUQ SeD Oct Nov Dec

1 Strenthemng Water Users -
~

AssociatIons
~

Farmer OrganLZ & Water Users
....... 100%

AsSOClabons DlCignos1lc
,
.",.

NatJonal Seminar on WlJAs - 100%

Develop Tadls 'MJA stenghtemng - ~ 100%

program ~
{'

TralOlng Couses Implementation
-c .... ..
~

ORMVAT pdot quota system for
....... *.............................~ ...................................... ~i-cont .. ..

strenghteOlng WUA
)

~

2 Tadla agrlbusmess ~

strenthening
i'

Agnbuslness DIagnostic '..-- -
100%

-
Develop Improved marketing ~

systems fot Tadfa ag" producef$ ~..

Course 10 small scale posthavest
... 100%

techmques (U C DaVIS)
.::-
,-

Course In extension methods
- ....

(U C DaVIS)
!:

MK P \QRPT\ANREP96\ANNE~A WB1



Table A1 5 Project achievement summary related to the performance Indicator No 5
Number of discrete technologIes developed by TRM activity implemented In other perimeters

Annual report 1996

Year 3
l; "

Activity Yr Yr Activities in 1996 Yr Yr
1 2 " 4 5

~an Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec achJeV

1 Tralnrng course In Tadla with
other ORMVA particIpants ~

(see U C DavIS courses table 1a e)
...
·

Geographic Information Systems (GIS)
... ... ... 100% ...

• HydraulIC modeling
... ~ 100%

Groundwater modeling
... ~100%

• Safe use of agro-chemlCals
.. 100%

• On-farm lrogatlons technIQues
...

Integrated Pest Mgt (IPM)
..

~

• Small scale posthavest
.. I.

·
Extension methods

..
~

Flow measurement
.....- l'

f
• 1

2 Information Outreach · . . . •
IC«*Wotishops & seminars

3 Annual evaluatIon & workplan · . • • • Cont • .
workshops ...

-
4 Quarterly, annual, & techmcal · i" . . · Cont _ .. ..

reporfIng

- f
5 Study Tours In USA - ·•

t
Waler mgt study tour In USA

.. 100%t
~,

Waler mgt & policy Invitational travel
... 100%1·~

6 Intersectoflal water management
... 100%

study m Morocco t

MK P \QRPT\ANREP96\ANNEX_A WB1
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ANNEXC.

LIST OF TECHNICAL ASSISTANCE ACTIVITIES 1996
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ANNEX e
LIST OF TECHNICAL ASSISTANCE ACTMTIES

THIRD ANNUAL REPORT. ,"'

Actlvlty Consultant Name Sub- Period PM Purpose of Consultation Achievement
Exoat Local contractor

1.t quartAlr

lm~ ar>-lann n>gaIoen W Wend«tf flYl F.tI2" Oi Aueum....dm~" Report.»
Mar IS "lda~ Au8s.........clm~_

"T~ prcbIema drdoect
IBIntng pe.n~

Instal18lon cI ~.teoroIoQlCal WT..- RMI MarS 2 Oi ~ d , agro.m« IlaIJc:q TlvM~ -.en.....,
montlonng~ ",. TIlCIa....."..

2d quarter

HyO"OlogCaI ....tys.. ~ waler MTeyu ~ ~a 18 R• ...."en1 d Ille~model EsIabIosl1menl cI • l'le'W gncnc -ncn.-
~ May 6 develOpe<!" '995 ModIficaIJcn t:J!he softwa-a~

Mon~or.... and e a~"ation J Qorwy Agndec Mar 17 12 lrI~Dl"..f..,., mQl"t\cmQ & Re=nmendalons lor M&£ data
~1e ..-.on~ galhemQ and manaQe1'l\en1~

Improve 9"OU"'d-- A. $IUlIp AMI ~1a 35 EI!abbh.~ F"nt ..-..en of !he QClTlPIMr
mana-wement systlfll Jul17 ~ermodel grw-dwaI.. model ..",._

Repa11<lO

Estalll1Sh'Oenl cI an lPM program H CI\oas$On AMI May .. 15 ESlabliSh WI adJOn pion for !PM An ac:lJOn plan lor lPM prog<am r Ta(!la
lSI VIS .Me 1l'1lQ'"IIll" Ta'.lIa developId

Report. 31

3d quarter

Oevelop'nenl of Water U58B R. Fre_ NC8A JurI 16 1.2 o-rop. plan for~ EstabIGllmenl at a plan for ,.
As-.ons Jul111 W31a<UW.~"T"- develcpmenlcI'M.JN

Report ...,

Imp<ove rnga1Jon A Draper flYl JurI 12 \2 0ewel0P an rnprO\'ed rngahon Summary d present_er~
scheduWlg & platnng Aug 9 IC!>edulrng prtqam (ht Y1$ll) system & pR:IpOSal for lis rnprCM!!"'>er'C

N lombanli !WI Jut 23 17 Develop • computer program Fnt v«soon 01. c:omputllt prtl9"T 'a'
S6p3 lor watar lleIr<ery the 8I1omlllJon d water <leiYef) b-.

fleduc:\JOn d!he amount of ndrate o Pans/l ~ S6p9 1 5 Develop 11\ rnprOYed noITogen nprogrua
Iea<:hed 1110 the groundwater H Moughi ~ Oct 18 2 appIic;ahon PfOl7lI'" "order to

~ nilraI6$ c:ol'UlTlNIJcn

dlhl~'"

Intetsedonalwatllt managemenl R. de./ollg flYl SapS U 08 Re.- \hi hI$Mg 1egosl8bon,,!he Rec:cmrnenclaili 10~
•tudy ..., Morocr:o -. aector d Mo<oa:o and .. mprll'temflnla

mpltcahon en 1he ORMVN Rapaa"2

PfO\eCl *O<l<p.annrng PRoart< ChemOtlOCS Sep27 07 RevIew &~"'" lor the prCJl6Cl Documents lor mld-lerm evalt.1a1a"
OdlS mlCS4llf1l\ evaUltJon

4th quarter

Im~.,..galoen A Draper flYl Sep24 16 Develop an rnproved mga1Jon Computer program for rnprom;
~&plamI'lg Oct 20 sc:heduIong program (2d "'") waI"'~

2d V1sd Repott. <l6
- -

N Lombardi !WI Oct 1 16 Develop • computer IJfOllfiII'II Comp.ier prt9OIR\ for rnprom;
Nov 11 for waler deWe<y {2d Y1$llJ _ ordemg & Oe!rvery

Repa" ..7

Estabks."lmenl of an IPM program
2C!Vi$ll H Chiasson !WI Oct9 18 04 E~bonOf tile finllPM Fnt lPM clemonstra1lOl'lS~

6emonstra\Jol'la Repa1f<lS

3d V1Sd H ChIasson !WI Nov 21 07 r.stal1aIoon Of lPM llemons1ra1t01lS SeconclIPM demonstralJons~
A. HaNfi Chemoruc:s 06ee 0" for 1997 ~

Ca"la11'1yd<aullC model development
1st VIS' J OeVr.es flYl Od8 23 06 Develop • canal hydrauhc model Oata requ.red lor \he model oClIlrthlcl

2d VIS J OeVI'Ill$ AMI Nov 11 2€ 06

Qn.faITn mon~omg & evaluatIOn F Mossacleq AQredte Nov 25 1 Analyse the dala from !he second Resu1Is lor Il>e second on-fann~
Dec 25 on-fa<m survey summanzed

Report.

GIS e$labbshment & Iralnmg CM.... Chemona Nov 20 08 IrISIlID the second wo<kslatoen & Ira., SeccncI GIS lIWOtI<stabon I'lSlaIled &
Dec , .. ORMVAT IIat! ., GIS system 3 ORMVAT sUfI trained., GIS S)SlttII

admnl5tralJOn admlfl<Strabon

I
I
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ANNEXD

LIST OF IN-COUNTRY TRAINING COURSES
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ANNEXD
List of In Country Trainmg Courses done by UC Davis

Third annual report, 1996
-

Title Instructors Period Participants

1st quarter

Ground-Water Modeling-Module II David Purkey Jan 29 - Feb 10 3 ORMVAT "Engmeers"

Canal Modeling Joe Devries Feb 24· Mar 9 10 ORMVAT "Engineers"

GIS- ArcJ1nfo (1st module) Marc Vayssleres Mar 4· Mar 23 6ORMVAT "EngIneers"

2d quarter

Safe use of pestiCides Melam laval & May 6 -17 17 ORMVAs "Engineers"
Mohamed Ammab & Techntczans

GIS- Ard1nfo methods (2d module) Marc Vayssleres June 17 - 28 6 ORMVAT "Engineers"

3d quarter

No courses

4th quarter
W Waftender Oct 7-11 6 ORMVAT "engineers'

GIS- ArcIlnfo methods (3d module)

lisa Kitanola OCt 8 -25 20 ORMVA's engineers &
Small-scale post Amar Kaanane - techmclans
harvesting

IPM theory & practices N Tuscon & Nov 6-19 18 ORMVAs engineers
H Chiasson techmclans &farmers

MK P \QRPnANREP96\ANNEX_BC W81
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ANNEXE

LIST OF TEC~ICALREPORTS
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1
2
3

4

5

6
7

8
9
10

11

12

13

14

15

16

17

18
19
20

21

22

23
24
25

ANNEX E. LIst of MRT ProJed TechDlcal Reports
(January, 1997)

FIrst Annual Workplan, 1994 MRT proJect, May 1994
Fust quarterly report, 1994 MRT proJect, Apr 1994
Ateher de demmarage du project MRT FqUJh B Saleh du 13 au 16 mal 1994 MRT
ProJect, Jun 1994
AGIR Analyse de Gestlon, Impact et Resultats, A Performance-Based Trackmg
System Bart Sensmg, 100 1994
Rapport du voyage d'etude orgaruse aux USA par Ie project MRT au profit du
personnel de l'ORMVATdu 2au 16AvnI 1994 ORMVAT,Jun 1994
Second quarterly report, 1994, MRT project Aug 1994
Tadla Resource Management Project DiagnostlC assessment ofTadla Fanner
OrganIzatlOns (1) Water users ASSOCIations, (2) Darry CooperatIves Ronald PhllJpS,
Aug 1994
ThIrd quarterly report, 1994 MRT proJect, Oct 1994
Dlagnostlc study ofthe Tadla Imgatton Project Douglas J Oellermann, Oct 1994
Tadla Resource Management Project Agnbusmess DJagnostlC Study Tom
Easterlmg, Oct 1994
Water supply Database Management and A Frequency AnalysIs Computer
programs M'hamed Tayaa, Oct 1994
Flow Measurement Instrumentatton for the Tadla ImgatIon Project John A
Replogle, Oct 1994
Etude Envlfonmentale du penmetre du Tadla GestlOn quantitatIve et quahtatIve des
resources en eau et sol des penmeteres Imgues de Bern-Moussa et Beru-Atmr
Abdelhafid Debbagh, Oct 1994
Envlfonmental Assessment Groundwater and Dramage Roger Shlh~ ater, Nov
1994
Quahte des sols et des eaux SItuatIOn actuelle et methodes de SUlVl de parametres de
quahte Brablm SOUdl, Nov 1994
Selectmg Automated Weather stat10n sites and eqUIpment for the Tadla IrngatIOn
Project Walter L Trimmer and Abdellah Ramdam, Nov 1994
Analyse de la gestlon quantItative et quahtatIve des prodmts agrochumques utIlIses
dans Ie penmetre de Tadla Patnce Dreckmann & Mohamed Amman, Nov 1994
Second Annual Workplan, 1994 MRT proJect, Jan 1995
FITst Annual Project Report, 1994 MRT proJect, Jan 1995
EssaI de TypologIe des explOItatIonS du penmetre rrngue du Tadla, Ahmed Herzenm
et FatIma Mossadeq, Feb 1995
DIagnostIc des explOItatIOns agncoles du Tadla Resultat de J'enquete SCET-Maroc,
Feb 1995
Improvement of Surface ImgatIon Systems 10 the TadJa lmgatlOn Project Alan
Dednck, Mar 1995
1995 FITst quarterly report, MRT project, Apr 1995
1995 Second quarterly report, MRT proJect, Jul 1995
MIse en place des reseaux de SillVl de la nappe phreatIque et de la quahte des sols et
des eaux du penmetre Imgue de Tadla M Ammah, B SOUdl, et A Debbagb, Sep
1995
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26

27

28
29
30
31
32

33

34
3S

36

37

38
39

40
41

42
43

44
45

46
47

48

49

Rapport du voyage d'etude effectue au Portugal du 12 au 16 Sept 1995 O~tvAT,
Sept 1995
Impro'vement of Surface IrngatlOn S}stems 10 the Tadla Imgatlon Project Evaluation
of 1995 level basm bassin demonstrallon study Alan Dedrlc~ Sep 1995
1995 Thud quarterly report, MRT project, Oct 1995
Thud Annual workplan, MRT proJect, Dec 1995
Fonnatlon and ImplementatIon of WUA's m the Tadla region J Schaack Dec 1995
Second Annual Report. MRT proJect. Jan 1996
Geograpruc InformatIOn System (GIS), Needs Assessment, Mapp10g RequlCements,
and Prehuunary ApphcallOus and Database DeSIgn Keren DeVoto, Feb 1996
Reseau agro-elumlque du penmetre Imgue du Tadl~ SUIVI & evaluation de l'lmpact
sur l'envuonment M Ammab. Dec 1995
FIrst quarterly report, 1996 MRT proJect, Apr 1996
Proposal for ImprOVing the morutonng and evaluatIon system of the Tadla Resource
Management Project Jeff Dorsey. Apr 1996
Etat actuel de la mIcro-lITIgatIon dans Ie penmetre du Tadla Wendy Wonderly Mars
1996
Etabhssement des pratlques de tutte mtegree dans Ie penmetre lmgue du Tadla
Helene Chiasson, Joo 1996
Second quar1erly report, 1996 MRT proJect, July 1996
Manule d'utlhsatlon de I'appared portatlf "Repogle" de mesure de debit dans les
canaux seml-tlfculaues TRMlORMVAT, Aout 1996
A ground-water flow model for Tadla plain, Morocco A. M ShurbaJ~ July 1996
A deSIgn for the ImplementatIon ofWater Users Assoclahons In the Tadla ImgatJOn
Penmeter Robert J Frelfas, August 1996
Intersectonal water Management In Morocco RL De Jong Sep 1996
Development ofan actIOn plan to unprove fann le\oel fertIlIzer utlhsatlOn as part of a
strategy to reduce mtrate mfiltratIon mto the groundwater L Moughh & D Pansh,
Oct 1996
llurd quarterly report, 1996. MRT proJect, Sept 1996
Etabhssement des pratIques de lutte mtegree contre les ravaguers dans Ie penmetre
ungue du Tadla EvaluatIOn du programme de lutte mtegree pour Ie mora et pour les
agrumes et plamficatlOn d'un programme pour la betterave sucnere Rapport d'etape
H& Chiasson, Oct. 1996
PIanmng & schedulmg of water for ImgatIon m Tadla A Draper. Oct 1996
A Computer applIcation for the automation of\\ater dehvery and schedulmg N
Lombardi, Oct 1996
Rapport du voyage d'mvltatlon sur la pobtIque et 1a gestlon de l'eau d'nngatJon aux
USA MA~IVA, JUIn 1996
Deuxleme enquete des explOitatIOns agncoles dans Ie penmetre Imgue du TadIa
Evalau110n de quelques mdlcateurs de perfonnance du proJet MRT F Mosseddaq,
Janv 1997
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ANl''EX F

LIST OF EQUIPMENT AND MATERIALS PURCHASED IN 1996
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Agromet Stanon $ 4107192 01/26/96 USA
Agromet Stanon tools $ 78320 02/26/96 USA
3 Pentlum computers $ 675800 02125196 USA
EqUIpment for enVIronment control $ 46232 00 04/18/96 USA
13 RadIos and accessones $ 955014 08/11196 USA
Work-Statton "SUN" $ 1365000 09112/96 USA
5 RadIOs and accessones $ 7331 25 08111196 USA

Equipment purchased in 1996

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I

DESCRIPTION Al\fOUNT
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